obi 4£ 


^ejj 




oj-jvjw <J 3— 'j (J— Jj-jl_5 c (jjj J j^i ^ !>1~>j JUjj <Gl>u»*r <U)I <J— <jf jJiJ 

OJuL-Jl 4--jjLa>JI jxxaUil^ Cj|jj>oJl viUj cjjISj c<J yu U (3-^ 43jl> 

jjLSi ojJL>JI 4 __>jujkJ 1 i)L«jj| Ul .d^^JI SU» tt$l>b ^ l u j wU-» J 

^__a |xdaj<Jl 3^ <^JLJ3 3U»JI e-LfUb *^J ^ 5jj>ow <30 t$J Ju 

.lijLv Loj (jlS - i_r*^ °3^ 3 ^ jl>I ( 3-o (J^5 j j t^juSn 3^ , dl 

c^_ol*Jl jl — ; <5l3“ £xoj> ^ jt^p'Vl <L>^I (3° Ol 

( 3 -« jjH\ 4j5U Uo^-9 ( 3-0 «- 3 ~al! lobjl^l <Uflj5 lia lJulv> U 9 

(3—o 0 4_> k i K3 jj_jo L^o 4j_w t_d-5i ojIjao 3 ^ j*^-; (_j^ 4-dJ ^ySJ *budl 

L^aIhAj ^ I 49b*«ll) 3 ' y* (4ju*» I 2 J ! = j»^j) (Jbu 4J^3 3 ^ ->| c SjJ»wJ I 3 jy*j 

aJ yti 3Uj c (4 ->ja 9 Aj— < oi-J! J j* 2J! L g .*Ja)b ^i!l 4iLail (_ 5 jLjj jl>I^ j»^j ,j j^2JI 

<bu*JL ^j^juu 3jjJI <~>j* J! 3 3 -oJ- J , I ^w» lia t-jhli-ifj 1 ^ 33 **-*-*^ 


,3jJa— Ji _ _^jf - ^.iSJI 4 aoI>- - b->^Jj.,t.‘Vji I j 4_d£_> acL-no 3bu-*l ( e) . 




(avt) 


4*3 b ^ t *031 t-jllS” jaj j ujSJI o ^ Ji (>o jj 4«-Jj t5 J b 

SjJL>J1 j~Jo >~j\j£ ^S> U3] t4xL> (y> 'ij 4 _>Jj <jm (jjs JisbJl 

£>! £J> ji <-U^fcAJl jl <-JaJI J {jAu3J>£j> wliS-J u*u} y^3 ..jjjJi Jj 

_ oljL^I o-i UlLftl J_j iAJ!j$±» J jJjuiLj kj * I 4jj^3 dJbu *031 

*0)1 j»}IS y> Ibj ub^ ! ^ o* ^ J*+ L * <s*[ 3 - J 1 l - > ^ i:; 

^ "> ^,.g,qv,ft , 'l jl^l ^3 l*3bl : Jbu 4J^2J l3la-*a-0 OJoP ijj> <j*fi-l o' 

5j3— <j-o or J-£ ^J^S. 4_Jt siiJjJ cik. ^Jjl J>JI <GI ^J 0*xu 

u _ji 4Sj— ' yj> £-J>\yl\ Cb_»Jl lift J IbuJu U| .cixLafl 
:4*JbJI 4 *jj 5J! c^U^i <> Uj-»ju>g o^i JjJIj 4-O^JI 

.j^aJ! 3j^ ^ o ♦ 4-»‘iKjbajJb £*15 0 Jl>-!j *^t Uj) - 

I L 4 y i r ". , , c-iJLS' oj-bj 1*P 'Cayi (j[j olo^ 4JJI C^3 

„ ~, ,, & f , 

.g»JI (> tV 4_) 

l_L 4*b *1 _aJI Ojljl* <jlJ j»>! ^ 1 C>? J-®^' 

„ „ ,5 .J . 

,5o>wJI Ojj-U (> 0 

'<Uj^s*. ^L_»il 0 Jjj> JI \jLpyj olj^l o jj5> JI <jji>bJ! <ju> JJl£ jtil J3j 
(|5jUJi ^u)LJ Jj 4 J-G)liSjl *Ui*J| «-^'_^A Jj 3 (>« ^ -Mj* ^3 

*i J-j 4d>b^l ol$J J^*^ 1 ^’*-= k5 * Ji 5j >^ LA* 

J-O^l Lg~*ia2j ,jjJI ^iLuil CjY 1 3 _a Lla. xj-oaJI cu-o ^1 JI BjLi^l <> jj 
O jla-o j j-oiiJI l, g .« Kj ,jjJi 5iU4t a->ij J 4^j-Jb 


(S^V) 


Jujj>%aJI «i_jtfi 2 JI s-*^J__» 6 -®J . ”4j^a9 <Um> vJJi 3 \jb jVt \ J^> 

1^,13 dA . j ,,> : c? j_*J! t „ , » lll . ll ., A> jj^ala, j j t^ojj .xoft^.jj 

' J^-*’" b}Li>» tif J_j-^ 4JjjJ J 1$ xlalb 43 Lai i uL>u 

l5 j — >•' i_5j-9 J— *3 uL )> 6j J J LftJUVj 4_ujLa- ^j_SUu UUj^ 4 

' ^ <_£*X> 45-j^kll ojaj t.5ji^*il i-oSl^SuMj 

:_5_a 4 _aJ>j^I 4-vjbjJI 5_j_i JjLkb ^jjl i3j»*aJ{ jlxil J^b 6l 
m/s ia — -/^jjw 43 L^J. I 0J-& j_aU I (j| c- u j>- S — Y. 1 • A x 'i • ' km 
(j — ft jLxjj'it j»^_j Y V>VY Y 4 JJjj J^L>- V m = ^ . « YY'X \ • r 

.r = mi m 

" bMA* Lajj>j Sj-3^U < 33-^1 J-*U j-o£ll L g— kx5 _ » 43 Lull ^yj-o Uftj 

“ S - AS 45l~M> _ Ujjvj 4_wj>jSfl 4ajjl>Jl Jxflj - ^1 aLw ^oijl £)Ls |jj (AS) L ^>6 
JL-aaI <..->.. S I 3 SJ I Ld 4 ^uL> LaLal S^jJil J! o ^<.~ j S^ 

J!>Li» ^1)1 43 Lai I (jl US' ^*ail 4ft JuA>J (jSlcu (jJ .Ujjjb 

I 4jju 3 4iw cJU i 

S 2 = S, X 1 2 X 1 000 = (S - AS) X 1 2000 

La 431 4ft YY',^Y' ^ 5 jl — *0 6[-3 6 _ojl) 4 u ~ JJ L La! 

(AS liUUa !j|) ;3_J Lu 4ftj«Jl 6p IjJ 4(Lil5 A*mi) 

V |= g, = (gr.AS)12000 = 3 35xlo8 

t, 86164 

cSj-aUo jA_ft_3 Oj— 2 U 0 ;6iJ — *9 J| j»— *&> 6* 6^*i 4ft JjJjvj Jjb <jj 

JjfJaJI La! c4k>jjwiil O^L>J!j c^Lu2>jaJI ^ift 3j-SLil Jj_ft jjkll 6l 

t0J»2jw jjJijvj 4 j__<xfiil jij^ Oj-aUil CjbLa->Ji ^ift j>^aj3 OjaSLII 



jlayfiSI 


(a^A) 


: Lu*^l " 4jj j" i&jjb 3 Jail ^i riiuw j 

; "jjJlf" £jL«J j^bl! j^p (w>L*>J! Js- *Ujl2Jf 42 jjWI 

o«5> 4^ojj j^SJI 45 ^> ^ jjJil ^jL*jj| « I 

^_a co ca_>_> AS= yj(tix t : ^L> US Ual la^Sj jjt^JI AS idL-J! (jiUa 

4«Sjj>Jl 3 ‘Lit/UJt ( j,i.»..>iJ I 4__ujt> ja_jL> Cu>j ^-.mJJ i_5j!j_JI ^jLrtlii jl UU 

£jLjuJI ,J jljll Jb& cJLaj Luj 4_da>Jl 4iSj~Jl L>\ 'UiljjjJl 

(J-A- u oJ . ^ ...a. ^ aJ I j ^ .— tJ I Q—aj ^A t j 49U*ili u 1" 

:C0 4_«a3 J-jJu>v5 J! 

£ t p C 

la jaala ojAJ -. l >*uAJI ^y> jail) 4 Sj^- J 'U*i*ill J-«l*JI <jl 

ja_ala (ja— J i3j*Ul (J5oa CO ^UjJ) £jLaa <1>[^ I5J $- 4_uaa«aJi j*a>lx£ £aaJ> 

JJ l _$j j . , - . ... a J .... fl a i l (j. < o M ill u .'i > 0_J— . 3 <jl ■ J a v ft. l I ..lg ^>*<-9 UJI 

Gm 

«>s = — 
r i 

^^-a i\ j cm=Yx \ ‘ f ’ kg aj 4ii5 4 4_ujl>JI cujla ^a G <Zax>- 

; ^—9 u+o~Jit } I ja-ala 4 >aaj Lai ,j_&aJlj ^^ a -w i i (ja-a 491— <-l! Jj-aw 

(0. 


Gm 


: yJ> j-ftill £jt— J (j^_Sa IjJ i ^. . . O wt-J I j (ja — j 49lail Jj4*a ^A p CUa>- 

; jjj&j ^ . a UJ i (jju jaHJ! 4Jl> j ot-aS! Ji ^jLwJl 15a (J^a jj C0e~C0~C0s 

Gm Gm Gm(2rp - r 2 ) 


®max = 


(p-r) 2 p 2 


P 2 (p-r) : 



(QW) 


dySJi kZM (J 


; c_5 1 ; ytA JI3 1 j±m}\ £>m U&j$\ ^3>'3 ^£-$-9 4 AA 9 <J 3 l Ui 

_ Gm Gm _ Gm(2rp-t-r 2 ) 

C ° min - "p 2 (p + r) 2 ~ p 2 (p + r) 2 

3 (p+r) ^jjLH! J r Ja_-*uJl j r T ^Lwii JL&a] I 3 J <(p>r) £>l Ujj 
(0 = - — ; (j -O LLJ S £>jjJjt*i! {y> jj>Ij jIjao 3! 4 aoS cjI j CO (j_jSo 3 <, (E_ p) 

p 

G = 6.726x10 8 cm 3 /s 2 .g . tj^yuj^ 

0 'C0=r.**\ X t p=\ i\A X \ 3 r = rAU • ♦ * • m 3 

.m/s Y 

AS 49 L*ll - t-_j 

C V Y =C0r 4 ijbuJJ L533 cr uu>— AJI ui> 03J J^jb CU-5KJ 6jl J Jjj-i 

.Y = \. , x \ * Y m / s (2)1 ju>J 13 co t> >iu3J«J3 

(jLi |jj ‘ cu — > 0 ^wUJ ijiLij icj — j jjjaj olx& (j\ 

; 4JUJI isLail ^laiLw j-aHJI 

AS = vt = (0.1 084)(27 . 3 22)(86 1 64) = 255192km « 0.255 xlO’m 

: c- 3-iJI 4 p j-*» ju*a>J - g 

t^-jdaib 4 iL*«II (j\ jblp'il Cj^-i <>> *-yai\ Xs-j^j JJL>J (j! <j^ll ^klu*w 

j^JI 

. AS=y a or \ * A m_S 
:^a 4 >jUJI X&yd\ £>li IjJ 

, 2.1 53x1 0 6 xl 2000 


v =■ 


- Y^AtV km /sec«r km/sec = rx 

\ * A m /sec 


86164 


ofam ^3 34*111 (V.) 

:*U3l> 

— $ 

I ■o.j. i u i Ij j3 4 — Jj 3 ^jSUi <jl jaJI J j£j U Jjsmu CjlojlaAl OJA of 

5 j__o jrfJj JJj> (jjJ> \1V\ j»Lc j 4_wi*JI ‘Ljjvlill (jj) f-y&}\ 4-£j~» oLLi CjIjj 

ji (_5 jijiil £jijp ^JL>| Ja-I^o 0-« l^^UaJI *yaJ1 Sj^-ojj 

)M1 j»Lc jjuj> Jj .(v- YY» * * * km /sec) ^ 

\AA* j »Lc cr ii .( v== Y^YT* • km /sec) :1*j&\ ^ *>iJl 

.(v= Y^W\ km/ sec) : ^JOI ^ J-a» 
4-Cj— ' cj! cjL*»UHJI ijj> jjjxll ^1 p <-Uj^ <-ULdl 04 ^ u£ 3l jju*j j2s L>J! LaISj 
0-0 Ubl— LaLijjj> ^jjJI 4_«5Ji ^i c(v= Y^MY* km / sec) ^1 

.oUL*jkU £jiyi Ji Ul l ob^ll 

: JUj 4Jj 3 4iji> tJ jJu o* £}&bu U Ji" ij* 

4 Ul oij 4j C^lCHaS 4j siijj 04 jJJl 4j| pl*JI \yj\ o,»jJl « 

.^j>Ji Oj^i 04 d t i^Jul o,oJi Jnj-f 

f^)jl jSjJj JA-lj 4JI Uil 4 j IjjixJj o**^ f-^®) - 

. 0 'jy* o-O oY 


(V\) 






-f^i 0 tjJJi 

3 8j5jII iSuj c <3 jjLo jusj ^ojj pJJb 

.j»\ ^ Y 

.j»\^AV IS^jU 4^5 u*j* c <jjJj£b |Jaj "dUiJI jslc" 

.j»\^*W c^£~4) w cc3jSjjjli jJiL> "^jjiiuJl 15L3L5-JI J ‘L^ljj” 
.j»\^V\ tlSjjU <.£Ljjy> i ^SL^jfuJ^s jdib "diUil oI^a J-jJy 
c £L*>y* CCojl£jjjlij jJib dUJUJl jJj^r*bjj£J! J»lc" 

i ( j~)jx}\ jjStflJI j|j C^JuJJI C-UuL*- |J2 j J Jj-o-blf jL^i^fj) 

.a>^1 cOjaUJI 


-Y 

-Y 

_r 

-t 

.6 

-n 

-v 


